82   Healing (repair) and hypertrophy
Table 4.1   Types of collagen
Type    Molecular form

Tissue

I         Two identical chains
al(I)2 and one a2

II        Three identical chains
unique to itself al(II)3.

III      Three identical chains
unique to itself a 1(III)3

IV      Three identical chains
unique to itself a 1(1 V)3

but perhaps a heterogeneous group

Dermis, tendon, bone, dentin, cornea (stains red with Van
Gieson, green with Masson and blue with Mallory stains for
collagen).
Cartilage.

Embryonic dermis (and about 10-15% of adult) - early scar
tissue, granulomas, cardiovascular tissue, synovial membrane
(stains with silver nitrate as reticulin).
Basement membrane (almost amorphous and does not
show the typical banded structure on electron-microscopy).

dependent on the formation of co-valent links,
mainly of aldemine and keto type. Increase in
strength results from further alterations in the extent
and nature of intermolecular crosslinkage.

Types of collagen. There are at least four dif-
ferent types of collagen derived from different
structural genes (see Table 4.1), All have the
triple helical configuration and types I, II and
III have an identical appearance, banded at 64
nm, on electron microscopy. (Fig, 4,7).

The time needed for their synthesis and sec-
retion varies as does their susceptibility to the
various collagenases bringing about collagen
lysis. While many tissues contain more than one
type of collagen (e.g. adult dermis contains type I
and about 10-15% of type III), mixed fibres are
not found. Initially in a healing scar there are
more type III (reticulin) fibres than in adjacent
skin but later these are replaced by type I fibres.
Collagen lysis. Collagenases are formed, at
the site where they are required, e.g. in healing
wounds, by macrophages, polymorphs and re-
generating epidermal epithelium. The colla-
genase is secreted directly onto the fibre by a
closely apposed cell and this splits the fibre so
that fragments may be ingested by macro-
phages. Splitting is more likely to occur in
fibres with few or unstable cross links. Within
the phagosomes, the fragments are broken down
to ammo acids or small peptides. In the healing
wound, lysis occurs in the early stage of cleaning
up the damaged collagen at the wound face and
for & dejith of about 7 mm into the surrounding
tissue. There is also breakdown and replacement
of much of the collage first formed: wotmd
imoddlmgcotttwiiies for six months to a year. If
J^bal^j^bet^    syatfresis and lysis is upset by
$3^^, sepsis, or deficiency of specific protein

or of oxygen, then the wound collagen may be
extensively digested.

Events following primary wound healing

Once the wound has healed the young scar is
commonly raised above the surface due to the
underlying proliferate processes and is red as
a result of increased vascularity. The blood ves-
sels gradually decrease in number, probably in
the manner already described, and the amount
of collagen may also diminish. Elastic fibres are
formed much later than collagen (Fig, 4.8).
Sensory nerves may grow into the scar in about
three weeks but specialised nerve endings such
as Pacinian corpuscles do not re-form, The end
result of healing by first intention should be a
pale linear scar, level with the adjacent skin sur-
face, but sometimes a hypertrophic scar or
keloid forms (p. 342).

Fig. 48 Healed surgical wound of skin of 14 days'
duration. The elastic fibres are stained black, and the
healed wound is seen in the centre: it is composed of
connective tissue in which elastic fibres have not yet
formed, x 5,